Despite its wealth of flower bulbs species, South Africa contributed relatively little to the number of commercial crops in the international flower bulb industry. Gladiolus, freesia, calla and ornithogalum are some of the exceptions. ARCRoodeplaat embarked on a programme to develop indigenous species for commercial production. Lachenalia, with its variety in flower shape and colour, small bulbs and 'ease' of cultivation made the genus a natural choice more than two decades ago. The first commercial products (potted bulbs) were available only in the late nineties. After three years of experimental marketing, the crop appears to be accepted by the trade. This paper reviews 
INTRODUCTION
Some of the 2700 flower bulb species indigenous to Southern Africa, have been developed and upgraded and are cultivated in many countries. The best examples of these are gladiolus, freesia, ornithogalum, nerine and calla. Many species of the 15 families of bulbous species are cultivated as speciality bulbs, for example Ixia L., Agapanthus L'Hérit., Gloriosa L., Saundersonia Hook., Schizostylis Bak. & Harv, Rhodohypoxis Nel, Cyrtanthus L.f. and Lachenalia Jacq.f.ex Murray species. Workers such as Rees (1992) are of the opinion that there are many others species new to horticulture, with potential to be developed into new crops. It appears remarkable that so few commercial cultivars and crops have been introduced to the market by South Africans despite the availability of this valuable natural resource. ARC-Roodeplaat (formerly: Horticultural Research Institute, Department of Agriculture) embarked on research on a number of genera in the 1980 's (Ferreira and Hancke, 1985 & Coertze and Louw, (1990 . Little progress appears to have been reported until now. This paper discusses factors affecting new product development in South Africa and a model for new crops is proposed for discussion. The opinion of other workers on South African bulbs has been obtained through questionnaires.
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DEVELOPMENT OF NEW FLOWER BULB CROPS
Areas of Development
Rees (1992) identified three areas for utilisation of the diversity of flower bulbs: 1.The improvement of cultivars of existing crops. This is the major activity of commercial breeders. 2. A new horticultural use for an existing and well known species. 3. The third requires research on a little known species to develop a new commercial crop. It is described as the most interesting, but also the most difficult. New crop development requires vision to identify potential, initial studies to establish basic growing methods, followed by detailed assessment by experienced growers of production schedules and a marketing strategy. This is followed by a decision on the potential of the group as a new crop.
Requirements for New Crop Development
The requirements for the development of a new crop can be summarised as follow: Sustainable funding; expertise in production of flower bulbs, involvement of a multi disciplinary team; early links with commercial agents; existing competition (products, breeding programmes); knowledge of market demands and trends; sufficient genebank; production research; access to basic research; correct product identification and early identification of crop related problems. Of these requirements, funding is not only the most critical, it is also becoming more difficult to obtain.
Potential of South African Bulbs
Southern African bulbs lend themselves to all the three approaches above. Clivia Lindl., Gladiolus L., Ornithogalum L., Zanthedeshia Spreng., Pelargonium L'Herit. and Nerine Herb. are genera that are suitable for improvement and diversification. A number of other genera are possibly suitable for new product development. We are of the opinion however, that this number is relatively small. To illustrate this, we selected three families, which we have worked on in the past, namely: Amaryllidaceae, Hyacinthaceae and Iridaceae. Then we selected some genera from these families, which could possibly have potential and evaluated them with regard to variation in flower colour and shape, shelf life, natural propagation and ease/regularity of flowering. Each selected genus was rated for potential for development of a new crop. Approximately 50% of the estimated 2700 species are included in our evaluation. The results are summarised in Table 1 .
The members of the Amaryllidaceae in general, have spectacular flowers, but the colour variation is rather limited and the bulbs of many genera are very big. The biggest problem to overcome in this family, is the irregular flowering. All our work on Cyrtanthus L.f., for example, has been suspended until methods for flower manipulation have been developed. Limited flower colour variation in the Hyacinthaceae appears to be the most important limiting factor for the family. Flowering is regular in general, propagation methods have been developed and the flowers have a good keeping quality for most genera. The Iridaceae display an excellent variation in flower colour however, the shapes of the flowers are rather similar for various genera. The biggest problem to overcome within this family is in our opinion, the keeping quality of the flowers. Genera with potential for new crop development are Cyrtanthus, Haemanthus L., Albuca L., Eucomis L'Hérit., Veltheimia Gleditsch., Lachenalia, Babiana Ker, Moraea Miller. and Lapeirosia Pourret. This is an opinion and our evaluation was concerned primarily with potential as cut flower and pot plant for the international market. It does not mean that other genera can not be developed for the dry bulb market or for specific niche markets.
The Enabling Environment
The improvement and/or development of flower bulb crops does not take place in isolation, it is strongly influenced by the enabling environment in which the programmes takes place. Variables which should contribute positively to the development of new flower bulb crops in South Africa are climate, infra-structure, geography, labour cost and raw materials (Niederwieser et al, 1997) .
The South African floriculture industry is small compared to the major bulb producing countries (The Netherlands, France, UK, US, etc) and the industry has for the past fifty years, been growing round the local market. Economic sanctions in the years prior to 1991, resulted in a decrease of export and international orientation of growers, as well as decreased international networking by researchers. The industry developed into one with limited cooperation between growers on the one hand and between growers and research institutions on the other (Department of Trade and Industry, 2000) . One company dominates flower bulb production in South Africa and information regarding bulb production remained relatively limited within production companies. This was not a favourable climate for the development and commercialisation of new products by researchers at research institutions such as Roodeplaat. The long gestation period of the lachenalia programme has been described by Marasas et al (1998) , to the fact that commercialisation of new cultivars did not take place early in the development path of the new crop -a consequence of the economic variables discussed above.
The enabling environment, however, is expected to become more conducive to new product development following a study by the Department of Trade and Industry on the competitiveness of the South African floriculture industry (Department of Trade and Industry, 2000) . The importance of novel products in the international trade, and South Africa's opportunity in this regard, has been emphasised strongly in the study. It is expected that this will create a more positive environment for funding of new product development within the industry and government departments.
RATIONALE FOR INVOLVEMENT OF SOUTH AFRICAN INSTITUTIONS IN NEW CROP DEVELOPMENT
Genetic Resources
Conservation of the country's plant genetic resources is the responsibility of the state and the people. Utilisation of the resources, is probably the most cost effective way for any country to conserve it's genetic resources. A large number of species and genera of Southern Africa, are endemic and show a remarkable degree of variation within and between species (Du Plessis and Duncan, 1989). To utilise the variation that occur in a group to its full potential, access to the various habitats should be affordable. South Africans are well positioned for that.
Employment Creation
Flower bulb production is highly labour intensive. South Africa has a very high unemployment rate. Increased production of flower bulbs can make an important contribution to the situation. Marasas et al (1998) estimated that more than 400 full time equivalents per year will be created if the estimated market potential for lachenalia cvs have been reached. This is for one new crop. The potential for employment creation if more indigenous bulbs are developed, could have a very positive outcome for South Africa if the production of the new bulbs takes place locally.
Expertise
Work on indigenous bulbs by researchers at Roodepaat, but also at universities and private companies included genebank maintenance and characterisation, breeding and selection, basic cytogenetic and molecular work, development o f hybrid evaluation schemes, development of production methods (propagation, flower manipulation, pot plant production) and basic botanical studies. The basic expertise has been developed and should be utilised further.
Need for New Products
There is a constant need for new and improved products in the international floriculture market. South Africa, with its rich floral kingdom has a lot to offer if the resource is utilised for new product development.
New Crop Development in South Africa
Based on the experience of this institute in the process of new product development (Hyacinthaceae, Iridaceae and the Amaryllidaceae) we developed an approach consisting of five phases for new product development (Table 2): i. Desk top study. All available information is gathered and decisions with regard to the type of new product and the target market are made.
ii. Preliminary study. The main objective of this stage is to produce a prototype of the new product. During this process, problems that are critical to t he crop will be identified. The potential for increased variation and improvement of weak characteristics through breeding will be established as well.
iii. Evaluation. The results of the scoping study and the response of the market to the prototype are a ssessed and a decision with regard to the continuation of the programme is taken. The involvement of commercial partners during this stage is imperative.
iv. Intensive research and development. The inputs of a multi-disciplinary team to work on prioritised problems in breeding and production will be required for at least 10 years. The development of a market for the new product is done by the commercial partners.
v. Improvement and diversification. The continued involvement of a research organisation could become limited to basic research and the production of breeding lines for further improvement by commercial breeders. Diversification crops should be considered once a new crop have been established and the gene bank contains species with characteristics that can be used for diversification.
New crop development requires dedication over a period of 15 to 25 years. The importance of focus, planning and early market entry with a prototype is very important aspects in our approach. The type of product to be developed (cut flower, pot plant) and the target market, are to be determined at a very early stage. Breeding objectives need to remain focussed until the product has been establish in the market. Production of the prototype for the target market ensures early identification of problems with regard to the production and storage of the new product. Successful introduction of prototype(s) can provide a level of funding for the intensive research and development stage of a new product. Sustainable funding i s apparently the most critical factor for new crop development in South Africa. This does not only hold true for research and academic institutions, but also for commercial companies. Few companies are able to fund a programme that is expected to last for 5 years before the market potential can be tested. Ways for joint ventures between the state, research institutions and private companies need to be developed in South Africa. As the export market for flower bulbs and new products are in the Northern Hemisphere countries, the partnerships need to be expanded to include agents (especially for royalty administration), marketers and producers (especially for pot plant production). Delayed development of production methods, problem identification, etc. was the direct result of the lack of serious commercialisation partners to the lachenalia programme at Roodeplaat in the 1980's. This led to a very long gestation period, which effectively resulted in a negative investment for the country (Marasas et al ,1998) . The local market for flower bulbs is extremely small. It is therefor necessary for breeders/developers of new crops to identify suitable foreign partners at a very early stage of the programme.
CONCLUSION
Considering the competitiveness of the international flower bulb market and the high standard of existing products, we are of the opinion that relatively few bulbs indigenous to Southern Africa, have good potential for new product development. Considerable levels of funding and research are required to overcome problems such as irregular flowering of the Amaryllidaceae, poor shelf live of the Iridaceae and limited flower colour of the Hyacinthaceae. Early involvement of partners for marketing is imperative for success within a reasonable period. South Africa has the potential to make a more substantial contribution to new product development as there is a need for production of new/novel products for increased export and employment creation. South Africans can not do this without the involvement of foreign r ole players as the local market is very small. 
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